Comonotonicity is very often mistaken as a dependence structure that is too extreme and unrealistic. However, it is shown that the concept of comonotonicity is actually a helpful tool for solving several research and practical problems in capital allocation, risk sharing and optimal allocation. A general optimization problem of minimizing separable convex function with a linear constraint and box constraints is studied. A new approach of solving this constrained minimization problem explicitly by using the concept of comonotonicity instead of the traditional Kuhn-Tucker theory is introduced. The Key step of this new approach is to express each convex function as the expected stop-loss of some suitable random variable. Some qualitative properties of the solution and results in convex analysis with infimum-convolution are derived as well. The classical Pareto optimal risk-sharing problem is then revisited. By applying the standard machinery of the theory of comonotonicity, the optimal solutions are derived and Borch's theorem is recovered. The advantage of this new approach is that it can accommodate positivity constraint easily, which would otherwise lead to complicated analysis using the traditional Kuhn-Tucker theory.
